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Temperature compensation of monitoring circuit
for silicon MEMS gyroscope
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Abstract; A temperature compensation method was proposed based on the periphery circuit of a Micro-
electronic-mechanical System (MEMS) gyroscope. The structure of SHH17 £ MEMS gyroscope de-
veloped by ourselves was introduced, the effect of temperature changes on the gyroscope was ana-
lyzed, and the resonant frequency, quality factor, scale factor and the null bias of driving and sensing
modes were tested. The dynamic equation and test circuits of the gyroscope were analyzed, then it
points out that the scale factor is in direct proportion to driving amplitude and the gain of sense loop,
and is in indirect proportion to the frequency gap between two modes. A thermal resistant was taken
as the compensation element to compensate the scale factor in a secondary amplifier, then the tempera-
ture coefficients and output values of the null bias were compensated by superposing a reference volt-

age within the low pass filter in an output module. Furthermore, the circuits of the two compensation
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points were expanded and the parameter’s configuration details were introduced. Experiments indicate
that the temperature coefficients of scale factor and null bias have reduced from 393X10 « 'C % and 75
() +h '+« C'to73X10 %« C 'and20(°) « h!' « C ! respectively(reduce by 80% and 73% )and
the null bias values have decreased from 89. 95 mV to 7. 33 mV. These results demonstrate that the
proposed method is feasibility and correction.

Key words: Silicon Micro-electronic-mechanical System (MEMS) gyroscope; monitoring temperature

circuit; temperature compensation;scale factor;bias;thermal resistant
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Fig. 2 Photos of MEMS gyroscope and test equipment
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Fig. 4 Temperature curves of scale factor and bias for SHH17 £ s
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Fig. 6  Schematic of scale factor compensation point circuit
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